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<110> Wang, Siqun 
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<120> Production of Monoterpene 

<130> CL1809 US NA 

<150> 60/229,907 
<151> 2000-09-0 

<150> 60/229,858 
<151> 2000-09-01 

<160> 7 

<170> Microsoft Office 97 

<210> 1 

<211> 26 

<212> DNA 

<213> Primer 

<400> 1 

atgagacgat ccggaaacta caaccc 

<210> 2 

<211> 29 

<212> DNA 

<213> Primer 

<400> 2 

tcatgcaaag ggctcgaata aggttctgg 
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<210> 3 

<211> 22 

<212> DNA 

<213> Primer 



<400> 3 

atgattgaac aagatggatt gc ' 22 

<210> 4 

<211> 21 

<212> DNA 

<213> Primer 



<400> 4 

aagctttcaa aagaactcgt c 

<210> 5 

<211> 11575 

<212> DNA 

<213> Plasmid 



<400> 5 

tcccgtggcg tcgaaagtgc ggcaccatag gtatcagtca ccgcgatgag atcccttacc 60 

attccagagt ctggcggttg attattaatt tgctgatata gagcctcagc ccgctggcga 120 

aattcattac gtaaatcaaa ggcttcaggt cggggtaatt taaaactaag ctgaatgatt 180 

ttctggagat agcggctgcc atcttcgata ttcagcgcat gttcaacggc atgagtgata 240 

atctgcctgt cataacagag aatatgggta aagcggggca gatcggctac tgcacgcaca 300 

agcctgaaca cttccgccac ctgggatggc tccagtcggt ccagatcatc catgacaaca 360 

atgaacttca gatccagact caccagttgt cctgcaattt cagcccgaag cttgcgtgta 420 

ttcgtactcg gctggtttga aacccgtgcg cgcgtcaagg atgatcccgg catcttgccc 480 

ttcttctttc cgttactggc ggccttcggc ggcatgatgt tgctggcaca ctcccatgtc 540 

ggcttcgaag ccaaaaccgc gttcttgatc caggtcggcc ataccttgat gggcgtattc 600 

tcgctgatcc tggcctgcgg tcgctggctg gaactcaagc tcgattctcc cggcaaaaat 660 

2 



attgccggtt 


ttatttcagt 


gttcgccttg 


' tttcaaatcg 


gcgtcatcct 


gatgttctac 


720 


cgtgaaccct 


tgtactgatt 


atgaaactga 


ccaccgacta 


tcccttgctt 


aaaaacatcc 


780 


acacgccggc 


ggacatacgc 


gcgctgtcca 


aggaccagct 


ccagcaactg 


gctgacgagg 


840 


tgcgcggcta 


tctgacccac 


acggtcagca 


tttccggcgg 


ccattttgcg 


gccggcctcg 


900 


gcaccgtgga 


actgaccgtg 


gccttgcatt 


atgtgttcaa 


tacccccgtc 


gatcagttgg 


960 


tctgggacgt 


gggccatcag 


gcctatccgc 


acaagattct 


gaccggtcgc 


aaggagcgca 


1020 


tgccgaccat 


tcgcaccctg 


ggcggggtgt 


cagcctttcc 


ggcgcgggac 


gagagcgaat 


1080 


acgatgcctt 


cggcgtcggc 


cattccagca 


cctcgatcag 


cgcggcactg 


ggcatggcca 


1140 


ttgcgtcgca 


gctgcgcggc 


gaagacaaga 


agatggtagc 


catcatcggc 


gacggttcca 


1200 


tcaccggcgg 


catggcctat 


gaggcgatga 


atcatgccgg 


cgatgtgaat 


gccaacctgc 


1260 


tggtgatctt 


gaacgacaac 


gatatgtcga 


tctcgccgcc 


ggtcggggcg 


atgaacaatt 


1320 


atctgaccaa 


ggtgttgtcg 


agcaagtttt 


attcgtcggt 


gcgggaagag 


agcaagaaag 


1380 


ctctggccaa 


gatgccgtcg 


gtgtgggaac 


tggcgcgcaa 


gaccgaggaa 


cacgtgaagg 


1440 


gcatgatcgt 


gcccggtacc 


ttgttcgagg 


aattgggctt 


caattatttc 


ggcccgatcg 


1500 


acggccatga 


tgtcgagatg 


ctggtgtcga 


ccctggaaaa 


tctgaaggat 


ttgaccgggc 


1560 


cggtattcct 


gcatgtggtg 


accaagaagg 


gcaaaggcta 


tgcgccagcc 


gagaaagacc 


1620 


cgttggccta 


ccatggcgtg 


ccggctttcg 


atccgaccaa 


ggatttcctg 


cccaaggcgg 


1680 


cgccgtcgcc 


gcatccgacc 


tataccgagg 


tgttcggccg 


ctggctgtgc 


qacatqqccra 

z> zj zj zj zj 


1740 


ctcaagacga 


gcgcttgctg 


ggcatcacgc 


cggcgatgcg 


cgaaggctct 


ggtttggtgg 


1800 


aattctcaca 


gaaatttccg 


aatcgctatt 


tcgatgtcgc 


catcgccgag 


cagcatgcgg 


1860 


tgaccttggc 


cgccggccag 


gcctgccagg 


gcgccaagcc 


ggtggtggcg 


atttattcca 


1920 


ccttcctgca 


acgcggttac 


gatcagttga 


tccacgacgt 


ggccttgcag 


aacttagata 


1980 


tgctctttgc 


actggatcgt 


gccggcttgg 


tcggcccgga 


tggaccgacc 


catgctggcg 


2040 


cctttgatta 


cagctacatg 


cgctgtattc 


cgaacatgct 


gatcatggct 


ccagccgacg 


2100 


agaacgagtg 


caggcagatg 


ctgaccaccg 


gcttccaaca 


ccatggcccg 


gcttcggtgc 


2160 


gctatccgcg 


cggcaaaggg 


cccggggcgg 


caatcgatcc 


gaccctgacc 


gcgctggaga 


2220 


tcggcaaggc 


cgaagtcaga 


caccacggca 


gccgcat cgc 


cattctggcc 




9 9 p n 


tggtcacgcc 


tgccgtcgaa 


gccggcaagc 


agctgggcgc 


gacggtggtg 


aacatgcgtt 


2340 


tcgtcaagcc 


gttcgatcaa 


gccttggtgc 


tggaattggc 


caggacgcac 


gatgtgttcg 


2400 


tcaccgtcga 


ggaaaacgtc , 


atcgccggcg 


gcgctggcag ■ 


tgcgatcaac . 


accttcctgc 


2460 
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aggcgcagaa 


. ggtgctgatg 


ccggtctgca 


acatcggcct 


gcccgaccgc 


ttcgtcgagc 


2520 


aaggtagtcg 


cgaggaattg 


ctcagcctgg 


tcggcctcga 


cagcaagggc 


atcctcgcca 


2580 


ccatcgaaca 


gttttgcgct 


taaacttgcc 


gatgctggaa 


atcattcaac 


tgccagtcct 


2640 


gaacgacaac 


tcgaggacat 


cagtgcttat 


ttcgtcggca 


aaaaatgggg 


caaggacaaa 


2700 


ctcgcgcctg 


aaatcagccc 


tggcaaaacc 


gtgcaaggca 


tgtatggtgc 


attggcttca 


2760 


gcgatgattt 


gcgcgatagg 


tttgcgcgtt 


tattacggct 


tttcggcctt 


ggaatcggat 


2820 


ggcgcggaat 


tggcggtcct 


gatgtcgata 


gatttgctga 


ttttgtcggt 


gttgaccgtg 


2880 


ctggtatcca 


tttacggcga 


tttgtttttc 


agtctggtca 


agcgaatcaa 


aggcgtcaag 


2940 


gatagtggca 


ccttgttgcc 


gggtcatggc 


ggtatcctcg 


atagggtgga 


cagcatcatt 


3000 


gcggcggcac 


cgtttttcta 


tgccggtatc 


gtgctgatcg 


gacggagcgt 


attcgaatga 


3060 


aaggtatttg 


catattgggc 


gctaccggtt 


cgatcggtgt 


cagcacgctg 


gatgtcgttg 


3120 


ccaggcatcc 


ggataaatat 


caagtcgttg 


cgctgaccgc 


caacggcaat 


atcgacgcat 


3180 


tgtatgaaca 


atgcctggcc 


caccatccgg 


agtatgcggt 


ggtggtcatg 


gaaagcaagg 


3240 


tagcagagtt 


caaacagcgc 


attgccgctt 


cgccggtagc 


ggatatcaag 


gtcttgtcgg 


3300 


gtagcgaggc 


cttgcaacag 


gtggccacgc 


tggaaaacgt 


cgatacggtg 


atggcggcta 


3360 


tcgtcggcgc 


ggccggattg 


ttgccgacct 


tggccgcggc 


caagqccqgc 


aaaaccgtgc 


3420 


tgttggccaa 


caaggaagcc 


ttggtgatgt 


cgggacaaat 


cttcatgcag 


gccgtcagcg 


3480 


attccggcgc 


tgtgttgctg 


ccgatagaca 


gcgagcacaa 


cgccatcttt 


cagtgcatgc 


3540 


cggcgggtta 


tacgccaggc 


catacagcca 


aacaggcgcg 


ccgcatttta 


ttgaccgctt 


3600 


ccggtggccc 


atttcgacgg 


acgccgatag 


aaacgttgtc 


cagcgtcacg 


ccgqatcaqq 


3660 


ccgttgccca 


tcctaaatgg 


gacatggggc 


gcaagatttc 


ggtcgattcc 


gccaccatga 


3720 


tgaacaaagg 


tctcgaactg 


atcgaagcct 


gcttgttgtt 


caacatggag 


cccgaccaga 


3780 


ttgaagtcgt 


cattcatccg 


cagagcatca 


ttcattcgat 


ggtggactat 


gtcgatggtt 


3840 


cggttttggc 


gcagatgggt 


aatcccgaca 


tgcgcacgcc 


gatagcgcac 


gcgatggcct 


3900 


ggccggaacg 


ctttgactct 


ggtgtggcgc 


cgctggatat 


tttcgaagta 


gggcacatgg 


3960 


atttcgaaaa 


acccgacttg 


aaacggtttc 


cttgtctgag 


attggcttat 


gaagccatca 


4020 


agtctggtgg 


aattatgcca 


acggtattga 




tgaaattgct 


gt cgaagcgt 


4 080 


ttttaaatga 


agaagtcaaa 


ttcactgaca 


tcgcggtcat 


catcgagcgc 


agcatggccc 


4140 


agtttaaacc 


ggacgatgcc 


ggcagcctcg 


aattggtttt 


gcaggccgat 


caagatgcgc 


4200 


gcgaggtggc 


tagagacatc 


atcaagacct 


tggtagctta 


atggaaaccc 


ttcacaccct 


4260 
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gttttattcc 


atcgttgcga 


tcgcgattct 


ggttgcctct 


agatcggatc 


cgtcgacact 


4320 


gcagagcttg 


cagtgggctt 


acatggcgat 


agctagactg 


ggcggtttta 


tggacagcaa 


4380 


gcgaaccgga 


attgccagct 


ggggcgccct 


ctggtaaggt 


tgggaagccc 


tgcaaagtaa 


4440 


actggatggc 


tttcttgccg 


ccaaggatct 


gatggcgcag 


gggatcaaga 


tctgatcaag 


4500 


agacaggatg 


aggatcgttt 


cgcatgattg 


aacaagatgg 


attgcacgca 


ggttctccgg 


4560 


ccgcttgggt 


ggagaggcta 


ttcggctatg 


actgggcaca 


acagacaatc 


ggctgctctg 


4620 


atgccgccgt 


gttccggctg 


tcagcgcagg 


ggcgcccggt 


tctttttgtc 


aagaccgacc 


4680 


tgtccggtgc 


cctgaatgaa 


ctgcaggacg 


aggcagcgcg 


gctatcgtgg 


ctggccacga 


4740 


cgggcgttcc 


ttgcgcagct 


gtgctcgacg 


ttgtcactga 


agcgggaagg 


gactggctgc 


4800 


tattgggcga 


agtgccgggg 


caggatctcc 


tgtcatctca 


ccttgctcct 


gccgagaaag 


4860 


tatccatcat 


ggctgatgca 


atgcggcggc 


tgcatacgct 


tgatccggct 


acctgcccat 


4 920 


tcgaccacca 


agcgaaacat 


cgcatcgagc 


gagcacgtac 


tcggatggaa 


qccqqtctta 


4 980 


tcgatcagga 


tgatctggac 


gaagagcatc 


aggggctcgc 


gccagccgaa 


ctgttcgcca 


5040 


ggctcaaggc 


gcgcatgccc 


gacggcgagg 


atctcgtcgt 


gacccatggc 


gatgcctgct 


5100 


tgccgaatat 


catggtggaa 


aatggccgct 


tttctggatt 


catcgactgt 


ggccggctgg 


5160 


gtgtggcgga 


ccgctatcag 


gacatagcgt 


tggctacccg 


tgatattgct 


gaagagcttg 


5220 


gcggcgaatg 


ggctgaccgc 


ttcctcgtgc 


tttacggtat 


cgccgctccc 


gattcgcagc 


5280 


gcatcgcctt 


ctatcgcctt 


cttgacgagt 


tcttctgaaa 


gcttggctgc 


catttttggg 


5340 


gtgaggccgt 


tcgcggccga 


ggggcgcagc 


ccctgggggg 


atgggaggcc 


cgcgttagcg 


54 00 


ggccgggagg 


gttcgagaag 


ggggggcacc 


ccccttcggc 


gtgcgcggtc 


acgcgcacag 


54 60 


ggcgcagccc 


tggttaaaaa 


caaggtttat 


aaatattggt 


ttaaaagcag 


gttaaaagac 


5520 


aggttagcgg 


tggccgaaaa 


acggggcgga 


aacccttgca 


aatgctggat 


tttctgcctg 


5580 


tggacagccc 


ctcaaatgtc 


aataggtgcg 


cccctcatct 


gtcagcactc 


tgcccctcaa 


5640 


gtgtcaagga 


tcgcgcccct 


catctgtcag 


tagtcgcgcc 


cctcaagtgt 


caataccgca 


5700 


gggcacttat 


ccccaggctt 


gtccacatca 


tctgtgggaa 


actcgcgtaa 


aatcaggcgt 


5760 


tttcgccgat 


ttgcgaggct 


ggccagctcc 


acgtcgccgg 


ccgaaatcga 


gcctgcccct 


5820 


catctgtcaa 


cgccgcgccg 


ggtgagtcgg 




gtcaacgtcc 


gcccctcatc 


5 8 8 0 


tgtcagtgag 


ggccaagttt 


tccgcgaggt 


atccacaacg 


ccggcggccg 


cggtgtctcg 


5940 


cacacggctt 


cgacggcgtt 


tctggcgcgt 


ttgcagggcc 


atagacggcc 


gccagcccag 


6000 


cggcgagggc 


aaccagcccg 


gtgagcgtcg 


gaaagggtcg 


acggatcttt 


tccgctgcat 


6060 
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1 aaccctgctt 


cggggtcatt 


atagcgattt 


tttcggtata 


tccatccttt 


ttcgcacgat 


6120 


atacaggatt 


ttgccaaagg 


gttcgtgtag 


actttccttg 


gtgtatccaa 


cggcgtcagc 


6180 


cgggcaggat 


aggtgaagta 


ggcccacccg 


cgagcgggtg 


ttccttcttc 


actgtccctt 


6240 


attcgcacct 


ggcggtgctc 


aacgggaatc 


ctgctctgcg 


aggctggccg 


gctaccgccg 


6300 


gcgtaacaga 


tgagggcaag 


cggatggctg 


atgaaaccaa 


gccaaccagg 


aagggcagcc 


6360 


cacctatcaa 


ggtgtactgc 


cttccagacg 


aacgaagagc 


gattgaggaa 


aaggcggcgg 


6420 


cggccggcat 


gagcctgtcg 


gcctacctgc 


tggccgtcgg 


ccagggctac 


aaaatcacgg 


6480 


gcgtcgtgga 


ctatgagcac 


gtccgcgagc 


tggcccgcat 


caatggcgac 


ctgggccgcc 


6540 


tgggcggcct 


gctgaaactc 


tggctcaccg 


acgacccgcg 


cacggcgcgg 


ttcggtgatg 


6600 


ccacgatcct 


cgccctgctg 


gcgaagatcg 


aagagaagca 


ggacgagctt 


ggcaaggtca 


6660 


tgatgggcgt 


ggtccgcccg 


agggcagagc 


catgactttt 


ttagccgcta 


aaacggccgg 


6720 


ggggtgcgcg 


tgattgccaa 


gcacgtcccc 


atgcgctcca 


tcaagaagag 


cgacttcgcg 


6780 


gagctggtat 


tcgtgcaggg 


caagattcgg 


aataccaagt 


acgagaagga 


cggccagacg 


6840 


gtctacggga 


ccgacttcat 


tgccgataag 


gtggattatc 


tggacaccaa 


ggcaccaggc 


6900 


gggtcaaatc 


aggaataagg 


gcacattgcc 


ccggcgtgag 


tcggggcaat 


cccgcaagga 


6960 


gggtgaatga 


atcggacgtt 


tgaccggaag 


gcatacaggc 


aagaactgat 


cgacgcgggq 

-J z) ZO ZJ ZJ ZJ 


7020 


ttttccgccg 


aggatgccga 


aaccatcgca 


agccgcaccg 


tcatgcgtgc 


gccccgcgaa 


7080 


accttccagt 


ccgtcggctc 


gatggtccag 


caagctacgg 


ccaagatcga 


gcgcgacagc 


7140 


gtgcaactgg 


ctccccctgc 


cctgcccgcg 


ccatcggccg 


ccgtggagcg 

—j ZJ ZJ ZJ 


ttcgcgtcgt 


7200 


ctcgaacagg 


aggcggcagg 


tttggcgaag 


tcgatgacca 


tcgacacgcg 


aggaactatg 


7260 


acgaccaaga 


agcgaaaaac 


cgccggcgag 


gacctggcaa 


aacaggtcag 


cgaggccaag 

J -J ZJ ZJ 


7320 


caggccgcgt 


tgctgaaaca 


cacgaagcag 


cagatcaagg 


aaatgcagct 


ttccttgttc 


7380 


gatattgcgc 


cgtggccgga 


cacgatgcga 


gcgatgccaa 


acgacacggc 


ccgctctgcc 


7440 


ctgttcacca 


cgcgcaacaa 


gaaaatcccg 


cgcgaggcgc 


tgcaaaacaa 


ggtcattttc 


7500 


cacgtcaaca 


aggacgtgaa 


gatcacctac 


accggcgtcg 


agctgcgggc 


cgacgatgac 


7560 


gaactggtgt 


ggcagcaggt 


gttggagtac 


gcgaagcgca 


cccctatcgg 


cgagccgatc 


7620 


accttcacgt 


tctacgagct 


ttgccaggac 






ocggnauuac 


"7 <Z O C\ 
1 DO U 


acgaaggccg 


aggaatgcct 


gtcgcgccta 


caggcgacgg 


cgatgggctt 


cacgtccgac 


7740 


cgcgttgggc 


acctggaatc 


ggtgtcgctg 


ctgcaccgct 


tccgcgtcct 


ggaccgtggc 


7800 


aagaaaacgt 


cccgttgcca 


ggtcctgatc 


gacgaggaaa 


tcgtcgtgct 


gtttgctggc 


7860 
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gaccactaca cgaaattcat atgggagaag taccgcaagc tgtcgccgac ggcccgacgg 7920 

atgttcgact atttcagctc gcaccgggag ccgtacccgc tcaagctgga aaccttccgc 7980 

ctcatgtgcg gatcggattc cacccgcgtg aagaagtggc gcgagcaggt cggcgaagcc 8040 

tgcgaagagt tgcgaggcag cggcctggtg gaacacgcct gggtcaatga tgacctggtg 8100 

cattgcaaac gctagggcct tgtggggtca gttccggctg ggggttcagc agccagcgct 8160 

ttactggcat ttcaggaaca agcgggcact gctcgacgca cttgcttcgc tcagtatcgc 8220 

tcgggacgca cggcgcgctc tacgaactgc cgataaacag aggattaaaa ttgacaattg 8280 

tgattaaggc tcagattcga cggcttggag cggccgacgt gcaggatttc cgcgagatcc 8340 

gattgtcggc cctgaagaaa gctccagaga tgttcgggtc cgtttacgag cacgaggaga 8400 

aaaagcccat ggaggcgttc gctgaacggt tgcgagatgc cgtggcattc ggcgcctaca 84 60 

tcgacggcga gatcattggg ctgtcggtct tcaaacagga ggacggcccc aaggacgctc 8520 

acaaggcgca tctgtccggc gttttcgtgg agcccgaaca gcgaggccga ggggtcgccg 8580 

gtatgctgct gcgggcgttg ccggcgggtt tattgctcgt gatgatcgtc cgacagattc 8640 

caacgggaat ctggtggatg cgcatcttca tcctcggcgc acttaatatt tcgctattct 8700 

ggagcttgtt gtttatttcg gtctaccgcc tgccgggcgg ggtcgcggcg acggtaggcg 8760 

ctgtgcagcc gctgatggtc gtgttcatct ctgccgctct gctaggtagc ccgatacgat 8820 

tgatggcggt cctgggggct atttgcggaa ctgcgggcgt ggcgctgttg gtgttgacac 8880 

caaacgcagc gctagatcct gtcggcgtcg cagcgggcct ggcgggggcg gtttccatgg 8940 

cgttcggaac cgtgctgacc cgcaagtggc aacctcccgt gcctctgctc acctttaccg 9000 

cctggcaact ggcggccgga ggacttctgc tcgttccagt agctttagtg tttgatccgc 9060 

caatcccgat gcctacagga accaatgttc tcggcctggc gtggctcggc ctgatcggag 9120 

cgggtttaac ctacttcctt tggttccggg ggatctcgcg actcgaacct acagttgttt 9180 

ccttactggg ctttctcagc ccggggaccg ccgtgttgct aggatggttg ttcttggatc 9240 

agacgctgag tgcgcttcaa atcatcggcg tcctgctcgt gatcgggagt atctggctgg 9300 

gccaacgttc caaccgcact cctagggcgc gtatagcttg ccggaagtcg ccttgacccg 9360 

catggcatag gcctatcgtt tccacgatca gcgatcggct cgttgccctg cgccgctcca 9420 

aagcccgcga cgcagcgccg gcaggcagag caagtagagg gcagcgcctg caatccatgc 9480 

ccacccgttc cacgttgtta tagaagccgc atagatcgcc gtgaagagga ggggtccgac 9540 

gatcgaggtc aggctggtga gcgccgccag tgagccttgc agctgcccct gacgttcctc 9600 

atccacctgc ctggacaaca ttgcttgcag cgccggcatt ccgatgccac ccgaagcaag 9660 
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caggaccatg atcgggaacg ccatccatcc ccgtgtcgcg aaggcaagca ggatgtagcc 9720 

tgtgccgtcg gcaatcattc cgagcatgag tgcccgcctt tcgccgagcc gggcggctac 9780 

agggccggtg atcattgcct gggcgagtga atgcagaatg ccaaatgcgg caagcgaaat 9840 

gccgatcgtg gtcgcgtccc agtgaaagcg atcctcgccg aaaatgaccc aaagcgcggc 9900 

cggcacctgt ccgacaagtt gcatgatgaa gaagaccgcc atcagggcgg cgacgacggt 9960 

catgccccgg gcccaccgga acgaagcgag cgggttgaga gcctcccggc gtaacggccg 10020 

gcgttcgcct ttgtgcgact ccggcaaaag gaaacagccc gtcaggaaat tgaggccgtt 10080 

caaggctgcc gcggcgaaga acggagcgtg gggggagaaa ccgcccatca gcccaccgag 10140 

cacaggtccc gcgaccatcc cgaacccgaa acaggcgctc atgaagccga agtgccgcgc 10200 

gcgctcatcg ccatcagtga tatcggcaat ataagcgccg gctaccgccc cagtcgcccc 10260 

ggtgatgccg gccacgatcc gtccgatata gagaacccaa aggaaaggcg ctgtcgccat 10320 

gatggcgtag tcgacagtgg cgccggccag cgagacgagc aagattggcc gccgcccgaa 10380 

acgatccgac agcgcgccca gcacaggtgc gcaggcaaat tgcaccaacg catacagcgc 10440 

cagcagaatg ccatagtggg cggtgacgtc gttcgagtga accagatcgc gcaggaggcc 10500 

cggcagcacc ggcataatca ggccgatgcc gacagcgtcg agcgcgacag tgctcagaat 10560 

tacgatcagg ggtatgttgg gtttcacgtc tggcctccgg accagcctcc gctggtccga 10620 

ttgaacgcgc ggattcttta tcactgataa gttggtggac atattatgtt tatcagtgat 10680 

aaagtgtcaa gcatgacaaa gttgcagccg aatacagtga tccgtgccgc cctggacctg 10740 

ttgaacgagg tcggcgtaga cggtctgacg acacgcaaac tggcggaacg gttgggggtt 10800 

cagcagccgg cgctttactg gcacttcagg aacaagcggg cgctgctcga cgcactggcc 10860 

gaagccatgc tggcggagaa tcatacgcat tcggtgccga gagccgacga cgactggcgc 10920 

tcatttctga tcgggaatgc ccgcagcttc aggcaggcgc tgctcgccta ccgcgatggc 10980 

gcgcgcatcc atgccggcac gcgaccgggc gcaccgcaga tggaaacggc cgacgcgcag 11040 

cttcgcttcc tctgcgaggc gggtttttcg gccggggacg ccgtcaatgc gctgatgaca 11100 

atcagctact tcactgttgg ggccgtgctt gaggagcagg ccggcgacag cgatgccggc 11160 

gagcgcggcg gcaccgttga acaggctccg ctctcgccgc tgttgcgggc cgcgatagac 11220 

gccttcgacg aagccggtcc ggacgcagcg ttcgagcagg gactcgcggt gattgtcgat 11280 

ggattggcga aaaggaggct cgttgtcagg aacgttgaag gaccgagaaa gggtgacgat 11340 

tgatacagag ccgggtttgt cacccgtata agctgaagca ggcacaaatc agggaaataa 114 00 

acaaaatccc gcatccccgg ataaagaaaa atcagggaat taatggcctg atggatttcc 11460 
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cgtggcgtcg 


aaagtgcggc 


accataggta 


tcagtcaccg 


cgatgagatc 


ccttaccatt 


11520 


ccagagtctg 


gcggttgatt 


attaatttgc 


tgatatagag 


cctcagcccg 


ctggc 


11575 


<210> 6 














<211> 1632 












<212> DNA 














<213> Mentha spicata 












<400> 6 
atgagacgat 


ccggaaacta 


caacccttct 


cgttgggatg 


tcaacttcat 


ccaatcgctt 


60 


ctcagtgact 


ataaggagga 


caaacacgtg 


attagggctt 


ctgagctggt 


cactttggtg 


120 


aagatggaac 


tggagaaaga 


aacggat caa 


attcgacaac 


ttgagttgat 


cgatgacttg 


180 


cagaggatgg 


ggctgtccga 


tcatttccaa 


aatgagttca 


aagaaatctt 


gtcctctata 


24 0 


tatctcgacc 


atcactatta 


caagaaccct 


ttt ccaaaag 


aagaaaggga 


tctctactcc 


300 


acatctcttg 


catttaggct 


cctcagagaa 


catggttttc 


aagtcgcaca 


agaggtattc 


360 


gatagtttca 


agaacgagga 


gggtgagttc 


aaagaaagcc 


ttagcgacga 


caccagagga 


420 


ttgttgcaac 


tgtatgaagc 


ttcctttctg 


ttgacggaag 


gcgaaaccac 


gctcgagtca 


4 80 


gcgagggaat 


tcgccaccaa 


atttttggag 


gaaaaagtga 


acgagggtgg 


tgttgatggc 


540 


gaccttttaa 


caagaatcgc 


atattctttg 


gacatccctc 


ttcattggag 


gattaaaagg 


600 


ccaaatgcac 


ctgtgtggat 


cgaatggtat 


aggaagaggc 


ccgacatgaa 


tccagtagtg 


660 


ttggagcttg 


ccatactcga 


cttaaatatt 


gttcaagcac 


aatttcaaga 


agagctcaaa 


720 


gaatccttca 


ggtggtggag 


aaatactggg 


tttgttgaga 


agctgccctt 


cgcaagggat 


780 


agactggtgg 


aatgctactt 


ttggaatact 


gggatcatcg 


agccacgtca 


gcatgcaagt 


840 


gcaaggataa 


tgatgggcaa 


agtcaacgct 


ctgattacgg 


tgatcgatga 


tatttatgat 


900 


gtctatggca 


ccttagaaga 


actcgaacaa 


ttcactgacc 


tcattcgaag 


atgggatata 


960 


aactcaatcg 


accaacttcc 


cgattacatg 


caactgtgct 


ttcttgcact 


caacaacttc 


1020 


gtcgatgata 


catcgtacga 


tgttatgaag 


gagaaaggcg 


tcaacgttat 


accctacctg 


1080 


cggcaatcgt 


gggttgattt 


ggcggataag 


tatatggtag 


aggcacggtg 


gttctacggc 


1140 


gggcacaaac 


caagtttgga 


agagtatttg 


gagaactcat 


ggcagtcgat 


aagtgggccc 


1200 


tgtatgttaa 


cgcacatatt 


cttccgagta 


acagattcgt 


tcacaaagga 


gaccgtcgac 


1260 


agtttgtaca 


aataccacga 


tttagttcgt 


tggtcatcct 
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tcgttctgcg 


gcttgctgat 


1320 



gatttgggaa cctcggtgga agaggtgagc agaggggatg tgccgaaatc acttcagtgc 1380 

tacatgagtg actacaatgc atcggaggcg gaggcgcgga agcacgtgaa atggctgata 1440 

gcggaggtgt ggaagaagat gaatgcggag agggtgtcga aggattctcc attcggcaaa 1500 

gattttatag gatgtgcagt tgatttagga aggatggcgc agttgatgta ccataatgga 1560 

gatgggcacg gcacacaaca ccctattata catcaacaaa tgaccagaac cttattcgag 1620 

ccctttgcat ga 1632 

<210> 7 

<211> 543 

<212> PRT 

<213> Mentha spicata 



<400> 7 

Met Arg Arg Ser Gly Asn Tyr Asn Pro Ser Arg Trp Asp Val Asn Phe 
15 10 15 

lie Gin Ser Leu Leu Ser Asp Tyr Lys Glu Asp Lys His Val lie Arg 
20 25 30 

Ala Ser Glu Leu Val Thr Leu Val Lys Met Glu Leu Glu Lys Glu Thr 
35 40 45 

Asp Gin lie Arg Gin Leu Glu Leu lie Asp Asp Leu Gin Arg Met Gly 
50 55 60 

Leu Ser Asp His Phe Gin Asn Glu Phe Lys Glu lie Leu Ser Ser lie 
65 70 75 80 

Tyr Leu Asp His His Tyr Tyr Lys Asn Pro Phe Pro Lys Glu Glu Arg 
85 90 95 

Asp Leu Tyr Ser Thr Ser Leu Ala Phe Arg Leu Leu Arg Glu His Gly 
100 105 110 

Phe Gin Val Ala Gin Glu Val Phe Asp Ser Phe Lys Asn Glu Glu Gly 
115 120 125 

Glu Phe Lys Glu Ser Leu Ser Asp Asp Thr Arg Gly Leu Leu Gin Leu 
130 135 140 

Tyr Glu Ala Ser Phe Leu Leu Thr Glu Gly Glu Thr Thr Leu Glu Ser 
145 150 155 160 

Ala Arg Glu Phe Ala Thr Lys Phe Leu Glu Glu Lys Val Asn Glu Gly 
165 170 175 
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Gly Val Asp Gly Asp Leu Leu Thr Arg lie Ala Tyr Ser Leu Asp lie 
180 185 190 

Pro Leu His Trp Arg He Lys Arg Pro Asn Ala Pro Val Trp He Glu 
195 200 205 

Trp Tyr Arg Lys Arg Pro Asp Met Asn Pro Val Val Leu Glu Leu Ala 
210 215 220 

He Leu Asp Leu Asn He Val Gin Ala Gin Phe Gin Glu Glu Leu Lys 
225 230 235 240 

Glu Ser Phe Arg Trp Trp Arg Asn Thr Gly Phe Val Glu Lys Leu Pro 
245 250 255 

Phe Ala Arg Asp Arg Leu Val Glu Cys Tyr Phe Trp Asn Thr Gly He 
260 265 270 

He Glu Pro Arg Gin His Ala Ser Ala Arg He Met Met Gly Lys Val 
27 5 280 285 

Asn Ala Leu He Thr Val He Asp Asp He Tyr Asp Val Tyr Gly Thr 
290 295 300 



Leu Glu Glu Leu Glu Gin Phe Thr Asp Leu He Arg Arg Trp Asp II 
305 310 315 



e 

320 



Asn Ser He Asp Gin Leu Pro Asp Tyr Met Gin Leu Cys Phe Leu Ala 
325 330 335 

Leu Asn Asn Phe Val Asp Asp Thr Ser Tyr Asp Val Met Lys Glu Lys 
340 345 350 

Gly Val Asn Val He Pro Tyr Leu Arg Gin Ser Trp Val Asp Leu Ala 
355 360 365 

Asp Lys Tyr Met Val Glu Ala Arg Trp Phe Tyr Gly Gly His Lys Pro 
370 375 380 

Ser Leu Glu Glu Tyr Leu Glu Asn Ser Trp Gin Ser He Ser Gly Pro 
385 390 395 400 

Cys Met Leu Thr His He Phe Phe Arg Val Thr Asp Ser Phe Thr Lys 
405 410 415 



Glu Thr Val Asp Ser Leu Tyr Lys Tyr His Asp Leu Val Arg Trp S 
420 425 430 



er 



Ser Phe Val Leu Arg Leu Ala Asp Asp Leu Gly Thr Ser Val Glu Glu 
435 440 445 

Val Ser Arg Gly Asp Val Pro Lys Ser Leu Gin Cys Tyr Met Ser Asp 
450 455 460 



Tyr Asn Ala Ser Glu Ala Glu Ala Arg Lys His Val Lys Trp Leu lie 

465 470 475 480 

Ala Glu Val Trp Lys Lys Met Asn Ala Glu Arg Val Ser Lys Asp Ser 

485 490 495 
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Pro Phe Gly Lys Asp 
500 

Ala Gin Leu Met Tyr 
515 

He He His Gin Gin 
530 



Phe He Gly Cys Ala Val 
505 

His Asn Gly Asp Gly His 
520 

Met Thr Arg Thr Leu Phe 
535 



Asp Leu Gly Arg Met 
510 

Gly Thr Gin His Pro 
525 

Glu Pro Phe Ala 
540 
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